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YM 578.895.122.1 

(DHJIOrEHETHHECKHH AHAJIH3 CEMEHCTBA TETRAONCHIDAE 
(PLATYHELMINTHES: MONOGENEA) 

© II. H. Tepacee 

fljiH 20 BM,aoB TeTpaoHXM^ h 2 BHeniHMX rpynn c Hcnojib30BaHHeM 34 Mop4)o4)yHKUMO- 
HajibHbix npM3HaKOB, 4)opMajiH30BaHHbix b nporpaMMe NDE m b paMKax KJiaaHCTHHecKHX 
nporpaMM PAUP* 4.0b9 m Winclada, MeTOflOM MaKCMMajibHOH napcHMOHHH nocTpoeHbi 
(})MJioreHeTMHecKHe AepeBbfl, fleMOHCTpnpyiomHe KJia^MCTMHecKMH c})HJioreHe3 ceMencTBa m 
no3BOJiHiomHe o6cyanTb napa3HTO-xo3HHHHbie OTHOiueHMH 3 thx nepBeii h pbi6, a Taioxe 
nOflOHTH K 4>OPMHpOBaHHJO xaKCOHOMMHeCKOM CTpyKTypbl 3T0r0 CeMeHCTBa MOHOreHeM. 


IIapa3HTMHecKHe nepBH ceM. Tetraonchidae (Monogenea) o6Hapy>KeHbi Ha 
2 ceMewcTBax (Esocidae, Salmonidae), othochijuhxch k pa3HbiM OTpaaaM (Nelson, 
1994) HaaoTpnaa Protacanthopterygii npecHOBO^Hbix pbi6. 3to OTHOCHTejibHo 
MajioMHCjieHHan h Mopc})OJiorHHecKH MOHOTOHHan rpynna, BKjnonaiomafl 21 b hj\, 
KOTopbie OTHOCHTCH k 2 poaaM (repaceB, 1998). Bh^obom cociaB TeTpaoHXH# 
H3yneH aoeraTOHHO nojiHo; Hanbojiee no^podHaa CBOAKa no mhpoboh (})ayHe 
3tmx MOHoreHen, BKjnonaiomaH 20 bh^ob, npHBeaeHa TyceBbiM n riyraneBbiM 
(1985) b «OnpeaejiHTejie napa3HTOB npecHOBO^Hbix pbi6 <})ayHbi CCCP». O03op 
nydJiHKaunn, nocBHineHHbix cncieMaTHKe Tetraonchidae, jx aH b pa6oTe Tepa- 
ceBa (1998). CyinecTByeT nBe tohkh 3peHHH Ha cucTeMaraKy TeTpaoHxnn. Co- 
rjiacHO pnjxy aBTopoB, ceMeftcTBO hbjihctch MOHoranMnecKHM (CrpejiKOB, 1963; 
TyceB, nyraneB, 1985; Ergens, 1971 a, b), Torna Kaicnpyrne nccjienoBaTejiH pa3- 
nenniOT ero Ha 2 pona Tetraonchus Diesing, 1858 h Salmonchus Spassky et Royt- 
man, 1958 (CnaccKnn, PonTMaH, 1958; repaceB, 1998). B to xce BpeMH, ynn- 
TbiBan ocodeHHOCTH Mop(j)o;ioniH TeTpaoHxnn h npnyponeHHOCTb oraejibHbix 
rpynn 3thx nepBeh k pa3HbiM ceMencTBaM pbi6 (TyceB, nyraneB, 1985; repaceB, 
1998), CTpyKTypa ceMencTBa npencTaBJineTcn 6ojiee cjioxcho opraHH30BaHHon. 
0/tHaKO cneunajibHbix nccjienoBaHHH, nocBHineHHbix (|)HjioreHHH ceMencTBa, b 
tom nncjie c npHMeHeHneM MeTonoB napcuMOHnajibHon KJianncTHKH, no HacTO- 
Hinero BpeMeHH He npoBonmiocb. 

HacToninan padoTa nocBHineHa MonejinpoBaHHio (|)HJioreHe3a ceM. Tetraonchi¬ 
dae C KJia^HCTHHeCKHX n03HUHH Ha OCHOBe M0p4)04)yHKUH0HaJlbHbIX npH3HaKOB. 

MATEPHAJI H METOflHKA 

Ochoboh nnn Hccjie/tOBaHHH nocjiyxcHJia (j^OHnoBan KOJuieKunn 3oojiornHe- 
CKoro HHCTHTyTa PAH (C.-neTep6ypr, Pocchh), KOTopan BKjnonaeT 20 H3 21 Bu¬ 
na, onucaHHoro b naHHOM ceMeftcTBe. B aHajiH3 He nonaji Tetraonchus loftusi 
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Dechtiar, 1972 c Esox masquingi (Esocidae) H3 Kaiia/iw, hbjihioiuhhoi, no Haiue- 
My MHeHHK), sp. inquirenda. IIoapoOHbie onncaHna n pncyHKH othx bhaob npn- 
BeaeHbi b pa6oTe TyceBa n rtyraaeBa (1985). KpoMe Toro, h3mh 6mji BmnoaeH 
b aHa/iH3 Tetraonchus strelkowi (2 (JiopMbi T. raytmani H3 «OnpeaejiHTejia...», 
pnc. 400, B, T), onncaHne KOToporo HaxoaHTca b CTaTbe rtyraaeBa h Pycn- 
Hex (2003). FIpHBefleHHbiH b «OnpeaeaHTeae...» Tetraonchus sp. c pyabeBOH 4>o- 
pe/TH H3 Bojirapnn (no npenapaTy /],. KaKaaeBOH n H. HeaeBoil) no 3 xe 6mji 
onncaH kbk T. gussevi Kakacheva-Avramova et al., 1986. B Kanoacunbi ii b «Onpe- 
aeaHTejib...» Tetraonchus sp. II Ergens, 1971 ncnojib30BaH xax Tetraonchus sp. 2. 

B KanecTBe npn3HaKOB ana aHajiH3a b ochobhom Hcnoab30BaHbi aeTaabHbie 
ocooeimocni cipoeima xunmojunbix CTpyKTyp TeipaoHXHa (cm.: TyceB, Ilyra- 
aeB, 1985). B KanecTBe SanxcHen BHeuiHen rpynnbi 6mji npHBaeaeH Sundanon- 
chus tomanorum Kritsky et Lim, 1995 — npeacTaBureab ceM. Sundanonchidae, 
KOTopoe CHHTaeiCM cecTpuncKiiM ceM. Tetraonchidae (Kritsky, Lim, 1995). B xa- 
HecTBe aaabHen — Dactylogyrus amphibothrium Wagener, 1857 (Dactylogyridae), 
OTHOcantHHCH k apyroMy noaoTpaay aaKraaornpHaen (Boeger, Kritsky, 1993). 

IIjie3HOMop(|)Hoe cocTOHHne npn3HaKOB KoanpoBaaocb xax 0, anoMoptimoe 
Kax 1. B cayaae Ha jihhhh y npn3HaKa HecKoabKHX coctohhhh CTponaca HanpaB- 
jieHHbin paa n3MeHeHnn npn3HaKa. IIpH HaanaHH nojiHMop(j)Hbix npn3HaKOB 
(Koraa HecKOjibKO coctohhhh BCTpeaaiOTCfl y ottHoro BHaa) Mbi ncnoab30BaaH 
«sensitive approach*, t. e. BKJHOHajin b MaTpnuy TOjibKO to coctomhhc, KOTopoe 
CHHTann njie3HOMop(i)HbiM. IIpaBOMepHOCTb Taxoro noaxoaa n ero npenMymecT- 
bo no cpaBHeHmo c «noanMop(J)HbiM» xoanpoBaHHeM 6bian noxa3aHbi b CTaTbe 
CnMMOHca n Iecaepa (Simmons, Geisler, 2002). AyTanoMopcJmbie (HenH^op- 
MaTHBHbie) npn3HaKtt Taxxce 6biJin BxaiOHeHbi b MaTpmty, h xoth ohh He Bana- 
K)T Ha xapaxTep nei ii;iemiH, ohh MoryT Obiib iio.ie:ini>iMH aaa Gyaymeii pexoHCT- 
pyxnnH SBoaionHOHHoro npouecca (Yeates, 1992). IlocKoabKy oth npH3HaxH 
BaHaiOT Ha BeaHHHHy HHaexca kohchct6hhhh (Cl), Mbi Hcnoab 30 Baan Huaexc 
KOHCHCTeHUHH, noacHHTaHHbiH 6e3 ayranoMop<i)HH. TaxHM o6pa30M, 3aaeilCT- 
BOBaHHaa b paOoTe MaTpuua BxaioaaeT 34 npH3Haxa h 22 BHaa (cm. TaOanny). 
IIpH3HaKH He opanpoBaancb h He B3BeuiHBaancb. 

KaaaHCTHaecKHH aHaan3 npoBoaHaca c noMombio nporpaMMbi PAUP* 4.0b9 
(Swofford, 1998). IlocKoabKy aucao 3aaencTBOBaHHbix b ana;iM 3 e raxconoB npe- 
BbiCHao 19, 6biaa ncnoab30BaHa OBpncTHaecxaa CTpaTeraa noncxa c TBR on- 
unen, noBTopeHHOH 100 pa3 aaa MHHHMH3anHH BepoaTHOCTH HaxoxcaeHHa ao- 
xaabHbix onTHMyMOB. 

noayaeHHaa xaaaorpaMMa TecTnpoBaaacb c noMombio PTP TecTa (Faith, 
Cranston, 1991) Ha OTcyTCTBne xaaaHCTHaecxoH KOBapnaitHH. BeanaHHa ee hh- 
aexca KOHCHCTeHUHH oueHHBaaacb no (JiopMyae CLxpected = 0.90 — 0.022 (ancao 
TaKCOHOB) + 0.000213 (ancao TaKCOHOB) 2 = 0.519 (Sanderson, Donoghue, 1989). 

JJpa oueHKH ycTOHaHBOcra OTaeabHbix bctisch KaaaorpaMMbi 6bia npoBeaeH 
Bootstrap auanm (100 penanxauHH, OBpecTHaecxHH noncK). 

AHaaH3 pacnoaoaceHHa npH3HaKOB Ha apeBe h ero nocTpoeHHa ocymecT- 
Baaaca c noMombio nporpaMMbi WINCLADA (Nixon, 1999). 


IIpH3HaKH, Hcnoab3yeMbie b aHaaH3e 

1. Beepoo6pa3Hbie aopcaabHbie naacTHHKH (3aecb h aaaee — cm.: TyceB, Ily- 
raaeB, 1985; pnc. 389—410): KpynHbie CKaepoTH30BaHHbie (0); xpynHbie caa6o3a- 
Merabie (1); MaaeHbKHe neTaeo6pa3Hbie (2) (cm. TaOanuy) 1.0/1.0 = CI/CI — 
HHaeKc KOHCHCTeHUHH ao h nocae nepeB3BemHBaHHa npH3H3KOB. 
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Maipnua npH3HaK0B, Hcno;ib3yeMbix npn (JmjioreHeinnecKOM aHa;iH3e ceM. Tetraonchidae 
Data matrix used in the phylogenetic analysis of the family Tetraonchidae 
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Mbi corjiacHbi c mhchhcm SpreHca (Ergens, 1971 b) o tom, hto 3th njiacraH- 

KH HBJI5HOTC5I CKJiepOTHHH3HpOBaHHbIMH KOHIjaMH MbllllU, CB5I3bIBaiOmHMH BHyT- 

peHHne rpebHH aopcajibHbix Kpio4beB (TepaceB, 1989). 

2. BeHTpajibHbie coe^MHMTejibHbie njiacTMHKM: 6a6oHKOBHflHan (0); 6a6o4- 
KOBM^HaH pe^yunpoBaHHaH (1). 1.0/1.0. 

HecoMHeHHO npoHcxo)KfleHHe peayanpoBaHHOH 6a6o4KOBHflHOH njiacTMHKM 
OT TMI1M4H0H 6a604K0BHflH0H. 

3. BeHTpajibHaa coe^MHMTejibHaH njiacTHHKa npHMaa hjih V-o6pa3Han c 
pacnmpeHHeM nocpe^MHe: OTcyTCTByeT (0); HMeeTCH (1). 0.5/0.5. 

Mop4)OJiorHHecKHe cbh3h 3toto rana njiacTHHKH c 6a6o4KOBHflHOH njiac- 
THHKOH He npOCJieXHBaiOTCH, B CBH3H C 4eM Mbi BbmeJIfleM 3TOT MOp(f)OTHn B OT- 
aejibHbiH npH3HaK. 

4. FIoAaepxcHBaiomaH 4acTb KonyjiHTHBHoro opraHa: 3aKpy4eHHan, oOBHBaeT 
Tpy6Ky jxo oOxBaia, h TpyOica KonyjiHTHBHoro opraHa npoxo^HT 4epe3 OTBepcTHe 
noMepxcHBaiomeH 4acra (0); npnMan, 6e3 oOBHBaHHH, 3aKaH4HBaeTCH KoneM, 
TpyOxa npoxoaHT 4epe3 OTBepcTHe no^aepxHBaiomeH 4acra (1); Hanajio naji- 
Koo6pa3Hoe, OTBepcrae HeOojibiuoe, KOHenHan 4acTb JioxcKoo6pa3HO paciunpe- 
Ha (2); najiKoo6pa3Haa 6e3 OTBepcTHH (3). 0.6/0.5. 

5. Tpy6xa KonyjiHTHBHoro opraHa: npflMan c JierKHM h3th6om (0); c H3ra~ 
6om 6e3 onopHoro OTpocTKa (1); c h3th6om h onopHbiM otpoctkom (2). 0.5/0.4. 

6. OrepxceHb m ocTpHe o6ohx cpe^HHHbix Kpio4beB: ciepxeHb h ocipne 
(t)opMHpyioT ezmHoe MaccHBHoe pacnpnMJieHHoe jie3BHe (0); TOHKoe pacnpnM- 
jieHHoe jie3Bwe (1); cpeaHeM ajiHHbi ciepxeHb h KopoTKoe ocipne (2); aJiHHHbin 
CTepxeHb h KopoTKoe ocTpHe (3); flJiHHHbiH CTepxceHb h KopoTKoe OTorHyToe 
ocTpne (4). 0.571/0.667. 

HanpaBjieHHbie paabi H3MeHeHHH npH 3 HaKOB N° 6—8 o6ocHOBaHbi b paOoTax 
TepaceBa (1981, 1989, 1990) m riyraneBa (1988). 

7. OrepxceHb m ocipne TOJibKO OpioniHbix cpe^HHHbix Kpi04beB: MaccHBHoe 
jie3Bne OTcyTCTByeT (0); npHcyTCTByeT (1). 1.0/1.0. 

8 . CrepxceHb h ocTpne TOJibKO cnHHHbix cpeanHHbix Kpi04beB: cpeaHen jjj m- 
Hbi CTepxceHb m OTorHyToe KopoTKoe ocipne OTcyTCTByeT (0); npHcyTCTByeT (1). 
1.0/1.0. 

9. Ea3ajibHafl 4acTb o6ohx cpe^HHHbix Kpio4beB: MCHepneHHOCTb OTcyrcT- 
ByeT (0); npucyTCTByeT (1). 0.5/0.5. 

Moxcho npe^nonoxcHTb, 4to HCHepneHHOCTb 6a3ajibHOH nac™ (h otpoctkob) 
Cpe^HHHblX KpiOHbeB TeTpaOHXHa TpaHC(J)OpMHpyeTCH B rpeOHH, K KOTOpbIM npn- 
KpenjiHioTCH Mbiinubi (repaceB, 1998), ho 6ji04Haa MbimenHan CHCTeMa flHCKa 
(Keam, 1966), rae HMeeTca TaKoe coe^HHeHMe, onncaHO TOJibKO ana T. monente- 
ron. Eojiee Toro, xapaicrepHOH nepTOH 3toh CHCTeMbi aBJiaeTca Hajinnwe nepBoro 
6jioKa, KOTopbiM HBJineTCH «inapoo6pa3Hoe o6pa30BaHHe» (Keam, 1966; Tapa- 
ceB, 1998) (cm. npH3HaK 34). nocjie^Hee oTMeneHO TOJibKO juin T. monenteron h 
T. borealis , hto no3BOJiaeT npe^nojioxcHTb cxo^ctbo MbimenHoro annapaia hx 
npHKpenHTejibHbix jx hckob. Tax KaK mapoo6pa3Hoe o6pa30BaHne OTcyTCTByeT b 
OTCKax apyrnx TeTpaoHxna, to BecbMa Bepoamo, hto y hhx HMeeTca apyroft ran 
MbimeHHoro annapaTa jw cxa. Ilo3TOMy Mbi He o6T>e^HHHeM HCHepneHHOCTb h 
HajiHHHe rpeOHew b o^hh npH3HaK. 

10. Ea3ajibHan nacTb o6ohx cpe^HHHbix KpionbeB: y3Kan (0); cpe^Hew niHpH- 
hm (1); uiMpoKan (2). 0.667/1.0. 

C HameH tohkh 3peHHH, HanpaBJieHHOCTb H3MeHeHH4 3Toro npH3HaKa onpe- 
^ejieHa ochobhmm HanpaBJieHHeM 3 bojhouhh cpe^HHHbix xpionbeB TeTpaoH- 
XH JX, CBH3aHHbIM C (jDOpMHpOBaHHCM y HHX HMeHHO IHHpOKOH 6a3aJIbHOH HaCTH 
KpKDHbeB. 
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11. Ea3ajibHafl nacTb TOJibKo 6pioiiiHbix cpeanHHbix KpionbeB: mnpoKaa 
(0); cpeaHaa (1); y3Kaa (2) (nocaeaHee cocTOHHne npn3HaKa OTcyTCTByeT). 
1.0/1.0. 

HanpaBJieHHbie paabi npH3HaKOB 11, 12 oanHaKOBbi jjj ia BbiaBaeHna (J)aKTa 
OTCyTCTBHH y 6pK)UIHbIX KpIOHbeB y3KOH 6a3aJIbHOM naCTH, a y CnHHHbIX — IUH- 
Pokoh. 3aecb 3a njie3HOMop4)Hoe cocToaHne b o6onx caynaax npn3HaeTca Han- 
6ojiee uiHpOKo pacnpocTpaHeHHaa nepTa. «UInpoKaa» 6a3aabHaa nacTb y bcht- 
pajibHbix KpionbeB TeTpaoHxna cooTBeTCTByeT, no HauiHM npe^CTaBJieHHHM, nx 
cnoco6HOCTH 3aKpenjiHTbcn 3ameMJieHneM (ocrpna HanpaBJieHbi HaBCTpeny apyr 
£Pyry)> a y cnnHHbix «cpeaHaa» — pacnopHbiM 3aaKopnBaHneM (ocTpna pa3BO- 
pannBaioTca b ctopohm) (repaceB, 1998). 

12. Ea3ajibHaH nacTb TOJibKo cnnHHbix cpeanHHbix KpionbeB: mnpoKaa (0); 
cpeaHaa (1); y3Kan (2) (nepBoe cocToaHne npH3HaKa OTcyTCTByeT). 0.5/0.667. 

13. Yroji Mexcay CTep>KHeM n ocTpneM o6onx cpeanHHbix KpionbeB: MeHb- 
ine 90° (0); npnMepHo 90° (1); 6oabiue 90° (2). 0.333/0.333. 

HanpaBJieHHbie paabi H3MeHeHnn npH3HaKOB Nq 13—17 oSocHOBaHbi Ilyra- 
neBbiM (1988). 

14. Yroji Mexcay CTepxcHeM n ocTpneM TOJibKo OpioniHbix cpeanHHbix Kpionb- 
eB: yroji 6ojibine 90° He OTMeneH (0); HMeeTca (1). 1.0/1.0. 

15. Yroji Mexcay CTepxcHeM n ocTpneM TOJibKo y cnnHHbix cpeanHHbix Kpionb- 
eB: yroji npnMepHo paBHbin 90° He OTMeneH (0); HMeeTca (1). 1.0/1.0. 

16. CooTHOineHne aanHbi otpoctkob y OpiouiHbix cpeanHHbix KpionbeB: npn- 
MepHO paBHbie (0); BHyTpeHHnn MeHbine Hapyxoioro (1); BHyTpeHHnn 6ojibine 
HapyxcHoro (2). 0.4/0.4. 

17. CooTHOineHne aanHbi otpoctkob y cnnHHbix cpeanHHbix KpionbeB: npn¬ 
MepHo paBHbie (0); BHyTpeHHnn MeHbine HapyxHoro (1); BHyTpeHHnn 6ojibine 
HapyxcHoro (2). 0.286/0.286. 

18. Jlimna BHyTpeHHero OTpocTKa OpiouiHbix cpeanHHbix KpionbeB: kopot- 
khh (0); aanHHbin (1). 0.25/0.2. 

19. Jlimua Hapy^KHoro OTpocTKa OpiouiHbix cpeanHHbix KpionbeB: KOpOTKnn 
(0); ^JinHHbin(l). 0.25/0.2. 

20. /(jinHa BHyTpeHHero OTpocTKa cnnHHbix cpeanHHbix KpionbeB: KOpOTKnn 
(0); aanHHbin (1). 0.2/0.2. 

21. /(jinHa HapyxcHoro OTpocTKa cnnHHbix cpeanHHbix KpionbeB: KOpOTKnn 
(0); aanHHbin (1). 0.2/0.167. 

22. UJnpnHa BHyTpeHHero OTpocTKa OpiouiHbix cpeanHHbix KpionbeB: y3Knn 
(0); rnnpoKnn (1). 0.5/0.333. 

23. IIInpnHa Hapyxnoro OTpocTKa 6piomHbix cpeanHHbix KpionbeB: y3Knn 
(0); ihhpokhh (1). 0.333/0.333. 

24. IIInpnHa BHyTpeHHero OTpocTKa cnnHHbix cpeanHHbix KpionbeB: y3Knn 
(0); mnpoKnn (1) (nocaeaHee cocToaHne npn3HaKa OTcyTCTByeT). 0/0. 

25. IIInpnHa Hapyxoioro OTpocTKa cnnHHbix cpeanHHbix KpionbeB: y3Knn (0); 
mnpoKnn (1). 0.333/0.5. 

26. Y3Kan Bbipe3Ka Me:>Kay otpoctkbmh OpiouiHbix cpeanHHbix KpionbeB: Mea- 
Kaa (0); rayOoKaa (1) (nepBoe cocTonmie npn3HaKa OTcyTCTByeT). 1.0/1.0. 

27. UlnpoKan Bbipe3Ka Me>Kay oTpocTKaMn OpiouiHbix cpeanHHbix KpionbeB: 
MeaKaa (0); raySoKaa (1). 0.333/0.333. 

28. Y3Kaa Bbipe3Ka Me:*ay OTpocTKaMn cnnHHbix cpeanHHbix KpionbeB: Mea- 
Kaa (0); rayOoKaa (1) (nepBoe cocToaHne npn3HaKa OTcyTCTByeT) . 0.2/0.2. 

29. UlnpoKaa Bbipe3Ka Mexcay OTpocTKaMn cnnHHbix cpeanHHbix KpionbeB: 
MeaKaa (0); rayOoKaa (1). 0.5/0.5. 

30. Hncao cpeanHHbix KpionbeB: oaHa napa (0); aBe napbi (1). 1.0/1.0. 
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HanpaBjieHHbie pmbi H3MeHeHHH npn3HaK0B N° 30—32 oOocHOBaHbi Tepace- 
bhm (1990, 1991, 2001, 2002). 

D. amphibothrium HMeeT ^opcajibHbie cpe^HHHbie Kpionbn, ho y Bcex ^aKTH- 
JIOrapyCOB OHH HerOMOJIOrHHHbl TaKOBbIM 4-KpiOHKOBbIX ^aKTHJIOrapH^ (s. 1.), 
noTOMy hto 3aKjia^biBaK)TCH, KaK BeHTpajibHbie, a 3aTeM pa3BopanHBaiOTC5i Ha 
tfopcajibHyio CTopoHy £HCKa (repaceB, 1990). Eojiee Toro, hx Hejib3H roMOJiora- 
3HpOBaTb H C BeHTpajIbHbIMH Cpe^HHHblMH KpiOHbflMH 4-KpiOHKOBbIX HepBCH, 
Tax KaK nocjie^HHe ocraiOTCfl Ha hcxo^hoh crapoHe £HCKa. H HaKOHeu, y rrk- 
THjiornpycoB cpe^HHHbie Kpionbn BbiCTynaiOT aHTaroHHCTaMH 1—2 nap KpaeBbix 
KpiOHbeB, CBH3aHHbIX MblUIljaMH C BeHTpajibHOH AOnOJIHHTeJIbHOH njiaCTHHKOH H 

pacnojioxceHHbix Ha BeHTpajibHOH crapoHe zmcKa (repaceB, 1991, 2001, 2002). 
Y 4-KpK)HKOBbix xce TeTpaoHXH# onncaHa MbimenHan CBH3b Mewjxy o6enMH na- 
paMH cpe^HHHbix KpioHbeB (repaceB, 1998). TaKHM o6pa30M, BceM npn3HaKaM, 
CBH3aHHbiM co cpe^HHHbiMH KpiOHbHMH D. amphibothrium , npHCBoeHO njie 3 HO- 
MO(J)Hoe cocTOHHHe (cm. TaOjiHuy). 

31. Hhcjio njiacTHHOK b npnKpenHTejibHOM ruckc: ojjHa (0); rbq rpynnbi — 
napa ^opcajibHbix Beepoo6pa3Hbix h ojma BeHTpajibHan coe^HHHTejibHan (1). 
1.0/1.0. 

32. Hhcjio KpaeBbix KpionbeB: 16 (0); 14 HopManbHO pa3BHTbix h 2 pyaHMeH- 
TapHbix (OyjiaBKOBH/iHbie CTpyKTypbi) (1). 1.0/1.0. 

33. CrpoeHHe KHmenHHKa: oaHOCTBOJibHbin (0); jjBycTBOJibHbiH, 3aMKHyTbiH 

B KOJIbUO (1). 1.0/1.0. 

Pm H3MeHeHHH npH3HaKa npnBeaeH no EbixoBCKOMy (1957). 

34. «IIlapoo6pa3Hoe» o6pa30BaHHe (nepBbin 6 jiok MbimenHoro annapaTa rw- 
CKa, no: Kearn, 1966; repaceB, 1998) y BHyrpeHHero OTpocTKa 6piomHbix cpe- 
R HHHbix KpionbeB: OTcyTCTByeT (0); npncyTCTByeT (1). 1.0/1.0. 


PE3YJIbTATbI 

Ha nepBOM OTane aHajiH3a 6biJin nojiyneHbi 2 MaKCHMajibHO okohomhmx Rpe- 
Ba co cjie^yiomHMH napaMeTpaMn: jyiHHa jipeBa = 96, Cl = 0.4118, RI = 0.6403 
n RC = 0.3033. HHaeKC KOHcncTeHunn nojiyneHHoro jipeBa 0.4737. PTP TecT 
noKa3aji, hto HyjieBan rnnoTe3a 06 OTcyTCTBnn KJiajjHCTHnecKOH KOBapnaunn 
MoxceT 6biTb OTBepmyTa c bmcokhm ypoBHeM BeponTHOCTH (P < 0.01). Koh- 
ceHcycHoe r peBO H3o6paxceHO Ha pnc. 1. Ero CTpyKTypa Bnojrne HHTepnpeTH- 
pyeMa b othouichuh KaK HMeiomHxcn B033peHHH Ha CHCTeMaTHKy ceMeilcTBa, 
TaK H HCXORn H3 napa3HT0-X03HHHHbIX CBH3en TeTpaOHXHa H pbl6. MOHO(J)HJIHH 

ceM. Tetraonchidae nojmepxcHBaeTcn 3 npn3HaKaMH: 5, 19 h 23 (pnc. 2). Bh^h 
MOHO(J)HJ ieTHHHoro pojia Tetraonchus ( monenteron h borealis) 3 aHHMaiOT no3 H- 
Uhk) b ocHOBaHHH KjiajiorpaMMbi (yHHKajibHbie npH3HaKH 1 h 34). Po r Salmon- 
chus (Bee ocTajibHbie TeTpaoHxn^bi) pacna^aeTcn Ha 3 rpynnbi. 1 -h H3 hhx upeR- 
CTaBJieHa e^HHCTBeHHbiM bhjiom S. oncorhynchi — napa3HTOM MajibKOB chmh 
(Oncorhynchus masou). 2-n (S. variabilis , S. gussevi , S. grumosus n S. alaskensis) 

CBH3aHa B OCHOBHOM C CHrOBbIMH pblSaMH M nOjmepxaHa £ByMH yHHKaJIbHbIMH 

CHHanoMop(J)HHMH (npn3HaKH 1 n 2). nocjie^HHH, 3 rpynna, hbjihctch Han6o- 
jiee MHoronncjieHHOH, n ee BHjibi npnyponeHbi co6ctbchho k jiococeBbiM pbi- 
6aM (pnc. 1). 3ia rpynna nojmepxcaHa £ByMfl npH3HaKaMn 4 n 21 (pnc. 2) 
n pacna/iaeTCH Ha 3 nojirpynnbi h 3 HecrpynnnpoBaHHbix BH£a: S. awakurai , 
S. gvosdevi h S. ergensi. 1-h no^rpynna BKjnonaeT S ' spasskyi ; 2-h npe^CTaBJieHa 
5 bhr3.mh ( S . sp. 2, S. kifae , S. roytmani, S. rogersi n S. strelkowi ), a 3 BKjnona- 
eT 4 BURR’. S. huhonis , S . pseudolenoki , S. skrjabini u S. lenoki . Bee npe^CTaBHTe- 
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Pmc. 1. Kjia^orpaMMa ceM. Tetraonchidae, nocTpoeHHaa b nporpaMMe PAUP 4.0b9. 

Fig. 1. Cladogram of the family Tetraonchidae reconstructed by the software PAUP 4.0, characters not 

weighted. 


jih 3toh KJiaAbi b ncuiaBJifliomeM OojibiiiHHCTBe napa3HTHpyiOT Ha TaHMeHe h 
jieHKax. 

KjiaaorpaMMa, nojiyneHHan b nporpaMMe Winclada (pnc. 2), HecKOJibKO ot- 
jinnaeTCH ot TaKOBOH, npHBe^eHHOH Ha pnc. 1. 3 th pa3JiHHHH KacaioTcn pa3pe- 
ineHHOCTH KJia^bi ajhi 3 bhaob (S. gvosdevi , S. ergensi h S. awakurai ), KaxcztbiH 
H3 KOTopbix MOxceT paccMaTpHBaTbCH Kax oraejibHan no^rpynna. 

MeTOA Bootstrap, npHMeHeHHbiH jinn KJia^orpaMM, nojiyneHHbix o6ohmh Me- 
TO/taMH (pnc. 1, 2), h b tom h ^pyroM cjiynae noKa3aji Hepa3pemeHHOCTb Bcero 
^peBa, BKjnonaH o6e BHeniHHe rpynnbi, h noft^ep^KKy Bbime 50 % TOJibKo #jih 
KJ ia/tbi po^a Tetraonchus (monenteron h borealis) h rpynnbi MepBen b ochobhom 
c cnroBbix pbi6 ( variabilis , grumosus , alaskensis , gussevi ). 

IIepeB3BeiiieHHoe Ha ocHOBaHHH RC HH^eKca npH3HaKOB ftpeBo («succes- 
sive weighting») #ajio cjie^yiomHH narrepH (pnc. 3). B pe3ynbTaTe B3BeniHBa- 
hhh 6bmo nojiyneHO e^HHCTBeHHoe ztpeBo c napaMeTpaMH: ^jiHHa = 33.41293, 
Cl = 0.5590, RI = 0.7694 h RC = 0.5316. Hhackc kohchctchuhh nojiyneHHoro 
^epeBa 0.6910. CrpyKTypa nojiyneHHoro ztpeBa npaKTHnecKH He oumnaeTCH ot 
KOH ceHcyca HeB3BeineHHbix ztepeBbeB, nojiyneHHbix Ha nepBOM 3Tane aHajiH3a 
(pnc. 1). O^HaKO OKa3ajiacb pa3peineHHOH KJia^a, cocTonman H3 3 Hecrpynnn- 
poBaHHbix bhaob (S. awakurai , S. gvosdevi , S. alaskensis ); S. oncorhynchi «npHCO- 
e^HHHJiCH» k KJia^e S. rogersi — S. kifae , a S. spasskyi CTaji othochtch k KJia^e 
nepBeH ot cnroBbix pbi6. 


432 



























Phc. 2. KjiaflorpaMMa ceM. Tetraonchidae, nocTpoeHHan b nporpaMMe Winclada. 

Fig. 2. Cladogram of the family Tetraonchidae reconstructed by the software Winclada, characters 

not weighted. 

Meiofl Bootstrap (pnc. 4), npHMeHeHHbin ana aepeBa, nonyHeHHoro Ha ocho- 
Be B3BeuieHHbix npH3HaKOB (pHC. 3), noKa3aji moho<J)h;ihk> ceM. Tetraonchidae 
(75 %), BHyTpH KOToporo CHJibHyK) norwepjKKy HMeeT poa Tetraonchus (88 %) h 
rpynna TeTpaoHXHfl (93 %) b ochobhom c cnroBbix pbi6 ( variabilis , grumosus, 
alaskensis, gussevi). /iaa 6o;ii.niniicTBa 'iepBeii c coo erne h no jiococeBbix pbi6 
noaaepxcKa BeTBJieHHa KjianorpaMMbi OKa3anacb HHxe 50 %, KpoMe rpynnbi, 
BKjnoHaiomeH S. skrjabini, S. lenoki, S. pseudolenoki, S. huhonis (61 %). 

OBcyaytEHHE 

MoHocJ)HnHB ceM. Tetraonchidae, BbiHBJieHHaa MeToaaMH narrepH KJiartH3Ma, 
MoxceT 6biTb KocBeHHo noaTBepacacHa napa3HrapoBaHHeM ero iipeacTaBHTeaeM 
Ha pbi6ax HaaoTpHfla Protacanthopterygii. 

PaHee b ceM. Tetraonchidae 6bino Bbiaeaeiio 2 poaa: Tetraonchus h Salmonchus 
(CnaccKHH, PoiiTMaH, 1958; TepaceB, 1998). IIpHHHMafl bo BHHMaHHe ocHOBHyio 
(J)HjioreHeTHHecKyK» THnoTe3y (pnc. 1—4), moxcho cnmaTb poa Tetraonchus mo- 
H0<J>HJieTH4HbiM. OamiKO 3TO He CKoppejinpoBaHO c o6HTaHHeM T. monenteron Ha 
ihvkobbix (ceM. Esocidae OTpaaa Esociformes), a T. borealis Ha xapHycoBbix (noa- 
ceM. Thymallinae, ceM. Salmonidae OTpaaa Salmoniformes). CMHTaeTca, hto my- 


3 napa3MTOJiornfl, N° 5, 2004 r. 
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Pmc. 3. KiiaaorpaMMa ceM. Tetraonchidae, nocTpoeHHan b nporpaMMe PAUP 4.0b9 nocjie nepeB3Be- 

lUMBaHKH npH3HaKOB. 

Fig. 3. Cladogram of the family Tetraonchidae reconstructed by the software PAUP 4.0 after successive 

weighting of characters. 


KOBbie 6ojiee npHMHTHBHbi no OTHomeHnio k jiococeBbiM (Nelson, 1994; Johnson, 
Patterson, 1996). BecbMa Beponrao, MMeji MecTO nepexo^ TeTpaoHxna co myKOBbix 
Ha xapnycoBbix b paMKax po^a Tetraonchus . Ha oto yKa3biBaeT Hajinnne y o6onx 
bh^ob: napbi oflHoranHbix joiopcajibHbix Beepoo6pa3Hbix njiacraHOK (npn3HaK 1); 
6 a 60 HK 0 BH^H 0 H BCHTpaJIbHOH COe^HHHTejIbHOH nJiaCTHHKH (npH3HaK 2); nojx- 
^epxcHBaiomeH nacTH KonyjurraBHoro opraHa, o6BHBaK>men Tpy6xy (npn3HaK 4); 
«mapoo6pa3Horo» o6pa30BaHna b MbimenHOM annapaTe m cxa (npn3HaK 34). 
To ecTb npH3HaKOB, BCTpenaiomHxcH b npe^ejiax tojibko po^a Tetraonchus. 

BHyrpeHHHH CTpyKTypa po^a Salmonchus OKa 3 ajiacb BecbMa cjioxchoh. npexc- 
jiq Bcero OTMeraM o 6 oco 6 jieHHOCTb b BH^e cecTpHHCKon rpynnbi no OTHomeHnio 
ko BceM ocTajibHbiM npe^CTaBHTejiHM po^a n pacnojioxceHne b ocHOBaHnn Kjia- 
wrpaMMbi po^a S. oncorhynchi . 3ia BeTBb no^ztepxcaHa npn 3 HaKaMn 9 (ncnep- 
neHHOCTb 6a3ajibHon nacra cpe^HHHbix KpionbeB) n 12 (6a3ajibHan nacTb cnnH- 
hhx cpe^HHHbix KpiOHbeB cpe^Hen mnpnHbi). 06oco6jieHHOCTb S. oncorhynchi 
moxcho 06 'bHCHHTb napa3HTHpOBaHHeM 3Toro BH^a Ha MajibKax CHMbi ( Oncorhyn- 
chus masou) Han 6 o;iee reHepa;iH30BaHHoro BH^a co 6 cTBeHHO noflceMencTBa jio- 
coceBbix (Salmoninae), MajibKOBan «necTpyinenHafl» 4)opMa kotophx b TeneHne 
nepBoro ro^a xch3hh He CKaTbiBaeTCH b Mope, a o 6 nTaeT b npecHon BO^e. P*m 
aBTopoB paccMaTpHBaeT Oncorhynchus masou xax Han 6 o;iee (J)opejieno^o 6 Horo 
jiococh (Nelson, 1994). To ecTb xax xo3hhh, Tax n ero napa 3 HT MoryT paccMaT- 
pHBaTbCH b KanecTBe hcxo^hbix bh^ob Rim co 6 cTBeHHO no^ceMencTBa jiococe- 
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Phc. 4. KjiaaorpaMMa ceM. Tetraonchidae nocjie npHMeHeHHH Bootstrap MeTOjta. 

Fig. 4. Bootstrap test of the cladogram obtained of the family Tetraonchidae by the software PAUP 4.0 

after successive weighting of characters. 


bhx h npe^CTaBHTejieH poaa Salmonchus. Ho b aajibHeHiueM Kjia^orpaMMa pa3- 
.ztejiBeTCB Ha 2 bctbh, h nepBn, OTHOCHMbie k hhm, napa3HTHpyiOT Ha pa3Hbix 
no^ceMewcTBax jiococeBbix pbi6. 

Kjiaaa, BKjnonaioiuafl S. variabilis , S. gussevi , S. grumosus h S. alaskensis , noa- 
AepxcaHa jmyMH yHHKajibHbiMH npH3HaKaMn (Ns 1 h2)h bmcokhm npoueHTOM 
ycTOHHHBOcra (Bootstrap method = 93 %). Ee npeacTaBHTejm b ochobhom o 6- 
HapyxceHbi Ha nojtceMeiiCTBax curoBbix (Coregoninae). HdonoHeHneM hbjihctcb 
S. gussevi , napa3HTHpyiomHH Ha pynbeBOH (jiopejm (poa Salmo H3 no^ceM. Sal- 
moninae). IIoKa3aTejibHO, hto Salmonchus variabilis OKa3ajicn b ochobbhhh Kjia- 
Rb i MOHoreHew c curoBbix, odHTan npn 3 tom Ha BajibBax ( Prosopium ), KOTopbie, 
Tax xce Kax h cuMa, HMeioT «necTpyineHHyio» (jiopMy. 

CecTpHHCKan eii Kjiaaa, odbeaHHHiomaH bh^m ot S. spasskyi £0 Salmonchus 
sp. 2., uejiHKOM npnyponeHa k co6ctbchho noaceMehcTBy JiococeBbix (Salmoni- 
nae) h OTHOcamnecfl k Hew bh^m b noaaBjmiomeM 6ojibiunHCTBe o6nTaiOT Ha 
jieHKax h TaiiMeHBx. TojibKO 2 npeacTaBHTejifl stoh KJiaabi S. awakurai (napa3HT 
MajibKOB CHMbi) h S. kifae (napa3HT MajibKOB ropdyum) OTMeneHbi Ha pbidax po- 
jta Oncorhynchus. 

TaKHM o6pa30M, ecjiH pacnojioxceHHe S. oncorhynchi b ocHOBaHHH Kjiajtbi mo- 
HoreHeii c nojtceMeiiCTB cnroBbix h JiococeBbix ao pa3ji;ejieHHB ee Ha 2 cecTpHH- 
CKHe KJiajtbl MOXCHO o6l>HCHHTb B03M0XCH0H «HCXOaHOCTbK)» 3TOrO BH,Zta, TO BCTpe- 
naeMOCTb S. gussevi , S. awakurai n S. kifae (b nepBOM cjiynae Ha (jDopejin, a b aByx 
BTOpbix — Ha Oncorhynchus), BecbMa Beponrao, HBJiBeTCB btophhhbim nepexojtOM. 
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OzmaKO, no HameMy mhchhio, HanSojiee noKa3aTejibHbiM zuih noHHMaHHfl 
BHyTpeHHen CTpyKTypbi aHajnonpyeMoro ceMeiiCTBa MOHoreHen hbjihctch no,a- 
.aepxica OT,aejibHbix kjizjx Bootstrap mctoziom (pnc. 4). B otom cjiynae Hapjmy c 
HecoMHeHHon BajinjiHocTbK) MOHOc|)HJieTHHHoro pozia Tetraonchus BbiHBJineTCH 
rpynna H3 4 bhaob (S. variabilis, S. gussevi, S. grumosus n .S’, alaskensis) b ochob- 
hom c cnroBbix pbi6; rpynna Taxxce H3 4 bhaob ( S. huhonis , S. pseudolenoki, 
S. skrjabini n S. lenoki ) c JieHKa n TanMeHH, o6be,miHfleMafl 10 -m npn3HaKOM 
(6a3ajibHan nacTb o6onx cpezuiHHbix KpionbeB cpezmen mnpnHbi). ^jih ocTajib- 
hhx KJiaa (pnc. 1—3) nojmepxcKa Bootstrap mctoziom OKa3ajiacb Hnxce 50 %, n 
3Ta nacTb jipeBa CTajia Hepa3pemeHHon. B to xce BpeMH npn otom CHHMaeTCH 
npoOjieMa pacnojioxceHHH S. oncorhynchi jx o pa3£ejieHHH .apeBa Ha nepBen c cn- 
roBbix n coScTBeHHO jiococeBbix pbi6, n 3 tot bm jx nonaziaeT b Hepa3peineHHyio 
nacTb KJiazjorpaMMbi, pacnojiarancb cpe#n nepBen c co6ctbchho JiococeBbix pbi6. 

Pa6oTa BbinojiHeHa npn nojmepxcKe PoccnncKoro (JiOHjia <J>yH,aaMeHTajibHbix 
HccjienoBaHHH (rpaHT Nq 02-04-48581). 
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PHYLOGENETIC ANALYSES OF THE FAMILY TETRAONCHIDAE 
(PLATYHELMINTHES: MONOGENEA) 

P. I. Gerasev 

Key words : Monogenea, Tetraonchidae, phylogeny. 

SUMMARY 

A phylogenetic reconstruction of the monogenean family Tetraonchidae was carried out 
by methods of parsimony-based cladistics. The analysis included 20 species of tetraonchids 
and two out-groups ( Sundanonchus tomanorum and Dactylogyrus amphibothrium) and was 
based on 34 morphofunctional characters. Software PAUP 4.0 and Winclada were used for 
the phylogenetic reconstructions. Obtained results allow proposing a preliminary phyloge¬ 
netic hypothesis of the family Tetraonchidae along with the discussion of host-parasite asso¬ 
ciation. According to the current taxonomic view, the family Tetraonchidae included two ge¬ 
nera. Cladistic analysis showed a monophyly of the family and the genus Tetraonchus Die¬ 
sing, 1858. Two representative of the former genus, Tetraoncus monenteron and T. borealis , 
parasitize the pikes (Esocoformes: Esocidae) and the grayling (Salmonidae: Thymallinae) re¬ 
spectively. The genus Salmonchus Spassky et Roytman, 1958 has a complicated structure and 
its intrageneric relationships were not completely resolved; in general, the analysis allows to 
recognise several species groups: Salmonchus oncorhynchi — the parasite of the Oncorhyn- 
chus masou smolt living during the first year of life in fresh water; four species (S. variabilis , 
S. gussevi , S. grumosus , S. alaskensis) inhabiting specifically the whitefishes (Salmonidae: 
Coregoninae); all reminder of Salmonchus species occurring on the salmons (Salmonidae: 
Salmoninae). The bootstrap test gives a support only for the following clades: family Tetra¬ 
onchidae (75 %), genus Tetraonchus (88 %); a group of Salmonchus species associated with 
the whitefishes (93 %) and grouping of four species (S. huhonis , S. pseudolenoki , S. skrjabini 
and S. lenoki) from the lenoks ( Brachymystax ) and taimens ( Hucho ) (61 %). 
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